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POLYETHERIMIDE-LIQUID CRYSTAL 
POLYMER BLENDS 

This invention relates to a class of polymer blends 
containing a polyetherimide and a liquid crystal poly 
mer. The blends exhibit higher heat distortion tempera 
tures, improved ?exural strengths and tensile strengths 
over the polyetherimide component alone and are more 
easily processed at lower temperatures than the liquid 
crystal polymer component of the blends. In addition, 
the blends exhibit excellent solvent resistance. 
The blends of the invention include a polyetherimide 

of the formula: 

0 0 
II II 
c c 

/ \ \ 
N A-O-Z-O-A N-R 
\ / \ / 
c C 
II ll 

0 
l! 

where “a” represents a whole number in excess of l, i.e., 
10 to 10,000 or more, the group --O-—A< is selected 
from: 

O 

R, 

wherein R’ is hydrogen, lower alkyl or lower alkoxy. 
Preferably the polyetherimide includes the latter 
—O—-A< group where R’ is hydrogen such that the 
polyetherimide is of the formula 

0 

é l 
N o-z-o N-R 
\ / 
c c 
I! ll 
0 0 a 

and the divalent bonds of the -—O--Z—O— radical are 
in the 3,3’; 3,4’; 4,3’ or the 4,4’ position; Z is a member 
of the class consisting of (1) 
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—continued 

CH3 CH3 H3C CH3 

H3C CH3 

H3C Br Br CH3 

and 

H3C Br Br CH3 

Br Br 

@mm» 
Br Br 

and (2) divalent organic radicals of the general formula: 

where X is a member selected from the class consisting 
of divalent radicals of the formulas, 

where q is 0 or 1, y is a whole number from 1 to 5; and 
R is a divalent organic radical selected from the class 
consisting of (l) aromatic hydrocarbon radicals having 
from 6 to about 20 carbon atoms and halogenated deriv 
atives thereof, (2) alkylene radicals and cycloalkylene 
radicals having from 2—20 carbon atoms, C(2.3) alkylene 
terminated polydiorganosiloxanes, and (3) divalent radi 
‘cals included by the formula 

where Q is a member selected from the class consisting 
of 

0 
ll 

—, “Isl-1 and —CxHu-, 
O 

and x is a whole number from 1 to 5 inclusive. Particu 
larly preferred polyetherimides for the purposes of the 
present invention include those where —-O--A < and Z 
respectively are: 
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and R is selected from; 

cowl-cowo 
The polyetherimides where R is metaphenylene are 
most preferred. 

Liquid crystal polymers for use in the blends of the 
present invention can be de?ned generally as aromatic 
polyesters which exhibit melt anisotropy. The liquid 
crystal polymer commonly exhibits a weight average 
molecular weight of about 2000 to 200,000, more prefer 
ably 3500 to 50,000 and most preferably 4,000 to 30,000. 
A particularly preferred class of liquid crystal poly 

_mers is disclosed in U.S. Pat. No. 3,637,595. These poly 
mers are oxybenzoyl copolyesters comprising varying 
proportions of repeating units of the Formulas I, II and 
III, 

- D - (I) 

/ \ 

ll 
___.0 .c__ 

_ \ l n .. w 

_o (III) 

wherein n is 0 or 1 and v, w and x are integers greater 
than 1 and D is selected from the group consisting 0 
hydrogen, an alkyl radical having 1 to 4 carbon atoms, 
an aryl radical having 6 to 10 carbon atoms, alkaryl 
radical having 6 to 10 carbon atoms or halogen radical. 
Preferably, the sum of v, w and 1: equals 30 to 600. The 
oxybenzoyl copolyester generally comprises from 
about 0.6 to about 60 mole percent of the moieties of 
Formula I, from about 0.4 to about 98.5 mole percent of 
the moieties of Formula II and from about 1.0 to about 
60 mole percent of the moieties of Formula III. Prefera 
bly, the oxybenzoyl copolyester comprises from about 8 
to about 48 mole percent of the moieties Formula I, 
from about 5 to about 85 mole percent of the moieties of 
Formula II and from about 8 to about 48 mole percent 
of the moieties of Formula III. 
Examplary of materials from which the moieties of 

Formula I may be obtained are p,p’-biphenol; p,p' 
oxybisphenol; 4,4’-dihydroxybenzophenone; resorcinol; 
phenyl hydroquinone; phenyl ethyl hydroquinine; 
phenyl propyl hydroquinine; phenyl butyl hydroqui 
nine; chlorohydroquinine; hydroquinone or mixtures 
thereof. Examples of sources from which the moiety of 
Formula II may be obtained include p-hydroxybenzoic 
acid; phenyl-p-hydroxybenzoate; p-acetoxybenzoic 
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4 
acid; isobutyl-p~acetoxybenzoate or mixtures thereof. 
Among the sources from which the moiety of Formula 
III may be obtained include terephthalic acid; tereph 
thaloyl chloride; isophthalic acid; isophthaloyl chlo 
ride; diphenyl terephthalate; diethyl isophthalate; meth 
ylethyl terephthalate; the isobutyl half ester of tereph 
thalic acid or mixtures thereof. 
Commercial liquid crystal polymers comprising re 

peating units of Formula I-III include Xydar TM injec 
tion molding resins from Dartco Manufacturing Co. of 
Augusta, Ga., 30906. Xydar injection molding resins are 
polyesters prepared from terephthalic acid, biphenol, 
and p-hydroxybenzoic acid. 

Liquid crystal polymers containing moieties of For 
mulas I-III have very high processing temperatures. 
The melt temperatures of these polymers range from 
about 700° F. to about 900° F. When these liquid crystal 
polymers are molded, mold temperatures of 200° F. to 
500° F. and pressures of 5000 to 14,000 psi are preferred. 
The liquid crystal polymer may also contain the re 

peating moieties of Formulas I and III. These liquid 
crystal polymers generally comprise 40 to 60 mole per 
cent of the moieties of Formula I and from 60 to 40 mole 
percent of the moieties of Formula III. Preferably, the 
molar ratio of the moieties of Formula I and III are 
50:50. Exemplary of these liquid crystal polymers are 
the polymers taught in U.S. Pat. Nos. 4,600,765, 
4,614,790 and 4,614,791. These patents are incorporated 
by reference herein. In a particularly preferred liquid 
crystal polymer having repeating units of Formulas I 
and III, the moiety of Formula I is derived from an 
equal molar mixture of phenyl-hydroquinone and 
phenyl ethyl hydroquinone and the moiety of Formula 
III is derived from terephthaloyl chloride. 
Another preferred liquid crystal polymer for use in 

the blends of this invention is disclosed in U.S. Pat. No. 
4,161,470. These polymers are described as naphthoyl 
copolyesters comprising repeating units of Formulas IV 
and V, 

(IV) 
O 

*9?" 
la 

wherein y and z are integers greater than 1 and T is 
selected from the class consisting of hydrogen, an alkyl 
radical having 1 to about 4 carbon atoms, an alkoxy 
radical of l to about 4 carbon atoms, a halogen radical 
or mixtures thereof. The copolyesters comprise approx 
imately 10 to 90 mole percent of the moieties of For 
mula IV and 90 to 10 mole percent of the moieties of 
Formula V. Preferably, the naphthoyl copolyester com 
prises from about 25 to 45 mole percent of Formula IV 
and from about 85 to 55 mole percent of Formula V. 
Exemplary of materials from which the moieties of 

O 
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Formula IV may be obtained are 6-hydroxy-2-naph 
thoic acid and p-acetoxybenzoic acid. As can be appre 
ciated, those materials from which moieties of Formula 
V may be prepared are inclusive of some of the materi 
als listed for Formula 11 above since Formula V is the 
same as Formula II when n in Formula II equals 0 and 
T of Formula V is hydrogen. 
Commercial liquid crystal polymers comprising re 

peating units of Formulas IV and V include Vectra TM 
high performance resins from Celanese Specialty Oper 
ations. Vectra resins are primarily aromatic polyesters 
based on p-hydroxybenzoic acid and 6-hydroxy-2-naph 
thoic acid monomers. These naphthoyl-based copolyes 
ters have lower processing temperatures than the oxy 
benzoyl copolymers of Formulas I-III. The melt tem 
peratures of the naphthoyl-based copolyesters generally 
range from about 545° F. to about 620° F. with mold 
temperatures between about 130° F. and about 300° F. 
The liquid crystal polymers which are used to form 

the present blends are virtually unaffected by organic 
solvents, acids in concentrations up to 90% and bases in 
concentrations up to 50%. The liquid crystal polymers 
do not stress-crack under load when exposed to organic 
solvents, such as aromatic solvents, ethers, ketones, 
aldehydes, acids or halogenated materials. 
The polyetherimides that are used to form the novel 

blends can be obtained by any of the methods well 
known to those skilled in the art including the reaction 
of any aromatic bis(ether anhydrides) of the formula 

where A and Z are as de?ned hereinbefore, with an 
organic diamine of the formula 

where R is as de?ned hereinbefore. Aromatic bis(ether 
anhydrides)s of the above formula include, for example, 
2,2-bis[4-(2,3-dicarboxyphenoxy)-phenyl]propane dian 

hydride; 
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl ether dianhy 

dride; 
l,3-bis(2,3-dicarboxyphenoxy)benzene dianhydride; 
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl sul?de dianhy 

dride; 
l,4-bis(2,3-dicarboxyphenoxy)benzene dianhydride; 
4,4’-bis(2,3-dicarboxyphenoxy)benzophenone dianhy 

dride; 
4,4'-bis(2,3-dicarboxyphenoxy)diphenyl sulfone dianhy 

dride; 
2,2-bis[4-(3,4-dicarboxphenoxy)phenyl]propane dianhy 

dride; 
4,4’-bis(3,4-dicarboxyphenoxy)diphenyl ether dianhy 

dride; 
4,4’-bis(3,4-dicarboxyphenoxy)diphenyl sul?de dianhy 

dride; 
l,3-bis(3,4-dicarboxyphenoxy)benzene dianhydride; 
l,4-bis(3,4-dicarboxyphenoxy)benzene dianhydride; 
4,4’-bis(3,4-dicarboxyphenoxy)benzophenone dianhy 

dride; 
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6 
4-(2,3-dicarboxyphenoxy)-4’-(3,4-dicarboxyphenoxy) 

diphenyl-2,2-propane dianhydride; and mixtures of 
such dianhydrides. 
In addition, aromatic bis(ether anhydride)s also in 

cluded by the above formula are shown by Koton, M. 
M.; Florinski, F. S.; Bessonov, M. 1.; l Rudakov, A. P. 
(Institute of Heteroorganic Compounds, Academy of 
Sciences, U.S.S.R.), U.S.S.R. 257,010, Nov. 11, 1969, 
Appl. May 3, 1967. Also, dianhydrides are shown by M. 
N. Koton, F. S. Florinski, Zh Org. Khin., 4(5), 774 
(1968). 
Organic diamines of the above formula include, for 

example, m-phenylenediamine, p-phenylenediamine, 
4,4’-diaminodiphenyl propane, 
4,4’-diaminodiphenylmethane, benzidine, 
4,4’-diaminodiphenyl sul?de, 4,4'-diaminodiphenylsul 

fone, 4,4'-diaminodiphenyl ether, 
1,5-diaminoaphthalene, 3,3’-dimethylbenzidine, 
3,3’-dimethoxybenzidine, 
2,4-bis(B-amino-t-butyl)-toluene, 
bis(p-B-amino-t-butylphenyl)ether, 
bis(p-B-methyl-o-aminophenyl)benzene, 
l,3-diamino-4-isopropylbenzene, 
l,2-bis(3-aminopropoxy)ethane, m-xylylenediamine, 
p-xylylenediamine, 2,4~diamin'otoluene, 
2,6-diaminotoluene, bis(4-aminocyclohexyl)methane, 
3-methylheptamethylenediamine, 
4,4-dimethylheptamethylenediamine, 

dodecanediamine, 
2,Z-dimethylpropylenediamine, octamethylenediamine, 
3-methoxyhexamethylenediamine, 
2,5-dimethylhexamethylenediamine, 
2,5-dimethylheptamethylenediamine, 
3-methylheptamethylenediamine, 
5-methylnonamethylenediamine, 

mine, 
1,12-octadecanediamine, bis(3-aminopropyl)sul?de, 
N-methyl-bis(3-aminopropyl)amine, hexamethylenedi 

amine, 
heptamethylenediamine, nonamethylenediamine, 
decamethylenediamine, 
bis(3-aminopropyl)tetramethyldisiloxane, 
bis(4-aminobutyl)tetramethyldisiloxane, and the like, 
and mixtures of such diamines. 

Included among the many methods of making the 
polyetherimides are those disclosed in U.S. Pat. Nos. 
Heath et al. 3,847,867, Williams 3,847,869, Takekoshi et 
al. 3,850,885, White 3,852,242 3,855,178 and Parekh 
4,417,044. These disclosures are incorporated herein in 
their entirety by reference for the purpose of teaching, 
by way of illustration, general and speci?c methods for 
preparing polyetherimides suitable for the blends of this 
invention. Preferably, the method of making the polye 
therimides disclosed in Parekh U.S. Pat. No. 4,417,044 
is used. 

Reactions between the various starting materials for 
the production of the liquid crystal polymers may be 
effected in manners taught in the U.S. Pat. Nos. 
3,637,595 and 4,161,470. Thus, random, block or highly 
ordered copolymers may be synthesized by a wide vari 
ety of processes, including simultaneous or sequential 
reactions of the starting compounds at suitable tempera 
tures, and optionally in the presence of suitable cata 
lysts. The starting materials which result in the various 
moieties of the liquid crystal polymer can be simulta 
neously charged to a reaction zone. Alternatively, for 
the oxybenzoyl copolyesters containing repeating units 
of Formulas I-III, a source of a moiety of Formula II 

2,11 

1,4-cyclohexanedia 
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can be reacted with a similar source of Formula I and 
the reaction product can be further reacted with a 
source of Formula III. However, if sequential addition 
is to be employed it is normally preferred that the 
source of Formula II is ?rst reacted with the source of 5 
Formula III, after which the reaction product may be 
further reacted with the source of Formula I. Also, two 
or more sources of Formula II may be reacted with 
each other ?rst, followed by reaction with two or more 
sources of Formula III and later the product may be 10 
further reacted with the source of Formula I. By such 
products, liquid crystal polymers having randomly re 
curring or regularly recurring structural units are pro 
duced. 
The various condensation reactions will normally be 

carried out at an elevated temperature, generally from 
50‘ to 400° C. Initial reaction of a p-hydroxybenzoic 
acid type of material with itself or a source of the dicar 
bonyl structure of Formula III, or a source of the dioxy 
structure of Formula vI, is facilitated by the presence and 
participation in the reaction of a monoester, preferably 
a phenyl ester of benzoic acid or a lower alkanoic acid, 
such as acetic acid. By “lower” is meant from 1 to 6 
carbon atoms, preferably 1 to about 4 carbon atoms and 
most preferably 1 to 2 carbon atoms, e.g. acetic. The 25 
monoester may join to terminal groups of the hydrox 
ybenzoic acid and will facilitate condensation of such 
material with itself and with other carboxylic- or hy 
droxy-terminated starting materials, resulting in com 
paratively low boiling by-products which are compara- 30 
tively easily removed from the condensation reaction 
product. Preferred temperatures for condensation of a 
hydroxybenzoic acid and a dicarbonyl starting material 
will normally be from about 50° to 220° C., preferably 
from about 160° to about 200° C. 35 

Catalysts for this reaction, which are not necessary 
but may be advantageously employed, include gaseous 
acid catalysts such as Lewis acids and hydrogen halides, 
preferably hydrogen chloride. Condensation reactions 
of the resulting product with a bisphenol or such type of 40 
reactant can be conducted at about 200° to about 400° 
C., preferably at about 250° C. to about 350° C. Transes 
terification catalysts which may be employed in such 
reactions include sodium alkoxides, titanium alkoxides, 
such as tetra-n~butyl orthotitante, sodium titanium al- 45 
koxides, lithium hydroxide, alkaline earth metal salts of 
carboxylic acids and p-toluenesulfonic acid. Acetic 
anhydride is useful as an acetylating agent to convert 
the hydroxyl groups on the reactive monomers to ace 
toxy groups and other anhydrides may be employed to 50 
produce other lower alkanoyloxy, benzoyloxy and simi 
lar groups. Converting the hydroxyl groups to reacting 
anhydrides aids in subsequent condensation reactions, 
helping them to go to completion at lower temperatures 
and with lower probabilities of degradation of the mon- 55 
omers and polymers. The reactive anhydrides faciliate 
ultimate condensation and produce readily removable 
by-products. 
The described reactions can be conducted in the 

presence of a liquid heat transfer medium having a high 60 
boiling point but are preferably carried out in a melt 
phase. Examplary of the heat transfer media are the 
terphenyls, mixtures of polychlorinated polyphenyls 
such as chlorinated biphenyls typi?ed by those com 
mercially available under the trademark Thermino FR, 65 
and polyaromatic ethers and mixtures thereof having 
boiling ranges which are over 400° C., typical of which 
is Therminol 77. 

5 

20 

8 
In accordance with the present invention, blends of a 

polyetherimide and a liquid crystal polymer are gener 
ally obtainable in all proportions of the polymers rela 
tive to each other. Thus, the polyetherimide and liquid 
crystal polymer components of the blend may be mixed 
in weight ratios of 1:99 to 99:1 relative to each other. 
Preferably, the polyetherimide-liquid crystal polymer 
blend comprises from about 50 to about 95 weight per 
cent of polyetherimide and from about 5 to about 50 
weight percent of liquid crystal polymer. By control 
ling the proportions of the components of the blend 
relative to each other, blends having certain predeter 
mined useful properties which are improved over those 
of certain components alone may be readily obtained. In 
general, blends of the subject invention may exhibit 
depending on the blend ratio of the components, one or 
more of the properties of high tensile and/or ?exural 
strengths, good impact strengths and high heat distor 
tion temperatures. 

It is contemplated that the blends of the present in 
vention may also include other additive materials such 
as ?llers, stabilizers, plasticizers, flexibilizers, surfactant 
agents, pigments, dyes, reinforcement, ?ame retardants 
and diluents in conventional amounts. It is also contem 
plated that the blends of the invention may include two 
or more polyetherimides in combination with one or 
more liquid crystal polymers or two or more liquid 
crystal polymers in combination with one or more 
polyetherimides. 
Methods for forming blends of the present invention 

may vary considerably. Prior art blending techniques 
are generally satisfactory. A preferred method com 
prises blending the polymers and additives such as rein 
forcements in powder, granular or ?lamenous form, 
extruding the blend, and chopping the extrudate into 
pellets suitable for molding by means conventionally 
used to mold normally solid thermoplastic composi 
tions. Another method comprises blending ?laments of 
the liquid crystal polymer with a polyetherimide at a 
temperature below the Tg of the liquid crystal polymer 
so that the ?brous network of liquid crystal polymer is 
permeated and surrounded by polyetherimide. The 
liquid crystal polymer should be thoroughly dried prior 
to any processing to prevent hydrolysis or gassing dur 
ing processing. It is preferred that the liquid crystal 
polymer be ground into a ?ne powder for use of blend 
ing. Four to eight hours at 300° to 325° F. in dry air or 
vacuum oven before use is preferred. 
The subject blends have application in a wide variety 

of physical shapes and forms, including the use as ?lms, 
molding compounds, coatings, etc. When used as ?lms 
or when made into molded products, these blends, in 
cluding laminated products prepared therefrom, not 
only possess good physical properties at room tempera 
ture but they retain their strength and excellent re 
sponse to workloading at elevated tempratures for long 
periods of time. Films formed from the blends of this 
invention may be used in application where ?lms have 
been used previously. Thus, the blends of the present 
invention can be used in automobile and aviation appli 
cations for decorative and protective purposes, and as 
high temperature electrical insulation for motor slot 
liners, transformers, dielectyric, capacitors, cable and 
coil wrappings (form wound coil insulation for motors), 
and for containers and container linings. The blends can 
also be used in laminated structures where ?lms or 
solutions of the blend are applied to various heat-resist 
ant or other type of materials such as asbestos, mica, 
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glass ?ber and the like, the sheets superimposed one 
upon the other, and thereafter subjecting the sheets to 
elevated temperatures and pressures to effect flow and 
cure of the resinous binder to yield cohesive laminated 
structures. Films made from the subject blends can also 
serve in printed circuit applications. 
Other applications which are contemplated for these 

blends include their use as binders for asbestos ?bers, 
carbon ?bers, and other ?brous materials in making 
brake linings. In addition, molding compositions and 
molded articles may be formed form the polymer blends 
of the invention by incorporating such ?llers as asbes 
tos, glass ?bers, talc, quartz, powder, finely divided 
carbon, and silica into the blends prior to molding. 
Shaped articles may be molded under heat, or under 
heat and pressure, in accordance with practices well 
known in the art. 
The following examples illustrate speci?c polyetheri 

mide liquid crystal polymer blends in accordance with 
the present invention. It should be understood that the 
examples are given for the purpose of illustration and do 
not limit the invention. In the examples, all parts and 
percentages are by weight unless otherwise speci?ed. 

EXAMPLES 1-10 

A series of blends of a polyetherimide resin (Ultem ® 
1000 from General Electric Company) and a liquid 
crystal polymer (Xydar SRT 300 obtained from Dartco 
Manufacturing Co.) were extruded in a 28 mm Werner 
Pileiderer twin screw extruder. The extrudate was 
chopped into pellets and injection molded. The mold 
temperature for all the extrudate examples was 355° F. 
except the mold temperature for Examples 5 and 7 was 
460° F. The molded specimens were then evaluated to 
determine standard mechanical properties. 
The tables below list the properties of each compo 

nent of the blend as well as the resulting properties for 
each blend. 

Notched 
Izod 

Impact Reversed 
% Poly- 0.125" Notched 

Extrudate ether- bar Impact 
Sample imide % LCP (ft. lbs/in) (ft.1bs/in) 

1 100 0 — — 

2 95 5 0.7 8.8 
3 90 10 0.9 7.4 
4 75 25 0.8 4.3 
5 75 25 0.5 5.2 
6 S0 50 0.6 1.7 
7 50 50 0.5 1.8 
s1 25 75 - - 

92 0 100 1.7 3.4 
103 o 100 ~ - 

Flexural Properties 
10.25”bar! 
Strength 

% Poly- Initial at 5% Ultimate 
Extrudate ether- Modulus Strain Strength 
Sample imide % LCP (Mpsi) (PSI) (PS1) 

1 100 0 412 18,300 21,400 
2 95 5 470 18,700 21,100 
3 90 10 452 17,400 19,700 
4 75 25 461 16,400 16,700 
5 75 25 455 16,200 16,400 
6 50 50 624 —— 9,500 
7 50 50 645 - 11,500 
31 25 75 _ _ -_ 

92 0 100 1533 _ 12,600 
103 0 100 1595 _ 13,200 
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10 
-continued 

Tensile Properties 
Tensile Tensile 

Extru- % Poly- Tensile Yield Elongation 
date ether~ Strength Elongation Ultimate 

Sample imide % LCP (PSI) (%) (%) 

1 100 0 15,200 7.5 84.0 
2 95 5 13,800 6.8 8.2 
3 90 10 12,300 6.5 7.9 
4 75 25 9,800 — 4.0 

5 75 25 10,300 — 4.1 

6 50 50 8,000 -- 1.5 
7 50 50 8,900 -~ 2.3 
s1 25 75 _- _ - 

s1 25 75 _- _ - 

92 0 100 7,100 _ 1.0 
103 0 100 9,400 - 1.0 

% Poly- I-IDT at 
Extrudate ether- Speci?c 264 psi 
Sample imide % LCP Gravity (°C.) 

1 100 0 1.27 200 
2 95 5 1.29 197 
3 90 10 1.29 196 
4 75 25 1.30 195 
5 75 25 — ~ 

6 50 50 1.33 206 
7 50 50 -- — 

s1 25 75 - - 

92 0 100 1.34 >240 
103 o 100 - _ 

1Did not obtain injection molded parts adequate for testing. 
2The liquid crystals polymer of extrudate sample 9 was dried for 4 hours at 300' F. 
prior to injection molding. 
3The liquid crystals polymer of extrudate sample 10 was dried for 10 hours at 300" 
F. prior to injection molding. 

While the present invention has been described with 
reference to particular embodiments thereof, it will be 
understood that numerous modi?cations may be made 
by those skilled in the art without actually departing 
from the spirit and scope of the invention as de?ned in 
the appended claims. 
We claim: 
1. A composition comprising a blend of a polyetheri 

mide and (b) liquid crystal polymer which exhibits melt 
anisotropy wherein the liquid crystal polymer is a co 
polyester having recurring moieties of Formulas I and 
III or of Formulas I, II and III or of Formulas IV and 
V, 

(I) 
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—continued 
(IV) 

0 
II 
C and 

(V) 

J’ 

T 

O 

O C 

wherein n is O or 1 and v, w, x, y, and z are integers 
greater than 1 and D is selected from the class consist 
ing of hydrogen, an alkyl radical having 1 to 4 carbon 
atoms, an aryl radical having 1 to 4 carbon atoms, an 
aryl radical having 6 to 10 carbon atoms, an alkaryl 
radical having 6 to 10 carbon atoms or a halogen radical 
and T is selected from the class consisting of hydrogen, 
an alkyl radical having I to 4 carbon atoms, an alkoxy 
radical of 1 to 4 carbon atoms, halogen radical or mix 
tures thereof wherein Formula I of said copolyester 
having recurring moieties of Formula I and III is de 
rived from at least phenyl ethyl hydroquinone. 

2. A composition in accordance with claim 1 wherein 
the liquid crystal polymer is a copolyester having recur 
ring moieties of Formula I, II and III. 

3. A composition in accordance with claim 1 wherein 
n in Formula I is 1 and n in Formula II and III is 0. 

4. A composition in accordance with claim 2 wherein 
the copolyester comprises from about 0.6 to about 60 
mole percent of the moieties of Formula I, from about 
0.4 to about 98.5 mole percent of the moieties of For 
mula II and from about 1 to about 60 mole percent of 
the moieties of Formula III. 

5. A composition in accordance with claim 4 wherein 
the copolyester comprises from about 8 to about 48 
mole percent of the moieties of Formula I, from about 5 
to about 85 mole percent of the moieties of Formula II 
and from about 8 to about 48 mole percent of the moi 
eties of Formula III. 

6. A composition in accordance with claim 1 wherein 
the liquid crystal polymer is a copolyester having recur 
ring moieties of Formula IV and V. 

7. A composition in accordance with claim 6 wherein 
said copolyester comprises from about 10 to about 90 
mole percent of the moieties of Formula IV and from 
about 90 to about 10 mole percent of the moieties of 
Formula V. 

8. A composition in accordance with claim 7 wherein 
said copolyester comprises from about 25 to about 45 
mole percent of the moieties of Formula IV and from 
about 75 to about 55 mole percent of the moieties of 
Formula V. 

9. A composition in accordance with claim 1 wherein 
the liquid crystal polymer is a copolymer having recur 
ring moieties of Formula I and III. 

10. A composition in accordance with claim 9 
wherein said copolyester comprises from about 40 to 60 
mole percent of the moieties of Formula I and 60 to 40 
mole percent of the moieties of Formula III. 

11. A composition in accordance with claim 10 
wherein said copolyester comprises from about 50 mole 
percent of the moieties of Formula I and 50 mole per 
cent of the moieties of Formula III. 

15 

25 

30 

45 

50 

55 

65 

12 
12. A composition in accordance with claim 1 

wherein the composition is from about 1 to 99 percent 
by weight of a polyetherimide and from about 99 to 
about 1 percent by weight of liquid crystal polymer. 

13. A composition in accordance with claim 9 
wherein the composition is from about 50 to about 95 
percent by weight of a polyetherimide and from about 5 
to about 50 percent by weight of a liquid crystal poly 
mer. 

14. A composition in accordance with claim 1, 
wherein the polyetherimide has the formula: 

0 0 
II II 
c c 

/ \ \ 
N A-O-Z-O-A N-R 
\ / \ / 
c C 
II II 
o 

where a represents a whole number in excess of 1, the 
group —-O—A is selected from: 

(Dig, @gtmd 
R, 

R’ being hydrogen, lower alkyl or lower alkoxy, and Z 
is a member of the class consisting of (1) 

CH3 CH3 

H3C CH3: 

H3C CH3,y 
H3C Br Br CH3 

H3C Br Br CH3 



4,871,817 
13 

—continued 
and 

Br . B 

©>C(CH3)2 
Br B 

and (2) divalent organic radicals of the general formula: 

we 
where X is a member selected from the class consisting 
of divalent radicals of the formula, 

O 

where q is 0 or 1, y is a whole number from 1 to 5, and 
R is a divalent organic radical selected from the class 
consisting of (l) aromatic hydrocarbon radicals having 
from 6 to about 20 carbon atoms and halogenated deriv 
atives thereof, (2) alkylene radicals and cycloalkylene 
radicals having from 2—20 carbon atoms, C(2-8) alkylene 
terminated polydiorganosiloxanes, and (3) divalent radi 
cals included by the formula: 

where Q is a member selected from the class consisting 
of 

0 m. 

and x is a whole number from 1 to 5 inclusive. 
15. A composition in accordance with claim 14 

wherein the polyetherimide is of the formula: 

14 

o 0 
II II 
c c 

N o-z-o N-R 
\ / 
c C 
II II 
0 o a 

10 
and the divalent bonds of the -—O——Z——O— radicals are 
in the 3,3’; 3,4’; 4,3’ or the 4,4’ position. 

16. A composition in accordance with claims 15, 
wherein Z is; 

i“; 
C 
I 
CH3 

and R is selected from; 

25 @‘y 

17. A composition in accordance with claim 16 
wherein the polyetherimide is of the formula; 

15 

20 

I 
c 
\ 
N 

/ r3 i @ 
CH3 

18. A composition consisting essentially of a blend of 
(a) a polyetherimide and (b) a liquid crystal polymer 
which exhibits melt anisotropy wherein the liquid crys 
tal polymer is a copolyester having recurring moieties 
of Formulas I and III or of Formulas I, II and III or of 
Formulas IV and V, 

(I) 
D 

(II) 
o 

o c 

O 
60 

65 
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-continued 

(III) 

wherein n is O or 1 and v, w, x, y, and z are integers 

greater than 1 and D is selected from the class consist 

ing of hydrogen, an alkyl radical having 1 to 4 carbon 

atoms, an aryl radical having 1 to 4 carbon atoms, an 

aryl radical having 6 to 10 carbon atoms, alkaryl radical 

having 6 to 10 carbon atoms or halogen radical and T is 

selected from the class consisting of hydrogen, an alkyl 

radical having 1 to 4 carbon atoms, an alkoxy radical of 

1 to 4 carbon atoms, halogen radical or mixtures 

thereof, wherein Formula I of said copolyester having 

recurring moieties of Formula I and III is derived from 

at least phenyl ethyl hydroquinone. 
19. A composition consisting essentially of a blend of 

(a) a polyetherimide and (b) a liquid crystal polymer 

which exhibits melt anisotropy wherein the liquid crys 

tal polymer is a copolyester having recurring moieties 

of Formulas I and III or of Formulas I, II and III or of 

Formulas IV and V, 

15 

20 

25 

35 

40 

45 

50 

55 

65 

(I) 

(II) 

_ (III) 

(IV) 

(V) 

to? 
wherein n is 0 or 1 and v, w, x, y, and z are integers 
greater than 1 and D is selected from the class consist 
ing of hydrogen, an alkyl radical having 1 to 4 carbon 
atoms, an aryl radical having 1 to 4 carbon atoms, an 
aryl radical having 6 to 10 carbon atoms, alkaryl radical 
having 6 to 10 carbon atoms or halogen radical and T is 
selected from the class consisting of hydrogen, an alkyl 
radical having 1 to 4 carbon atoms, an alkoxy radical of 
l to 4 carbon atoms, halogen radical or mixtures 
thereof, wherein Formula I of said copolyester having 
recurring moieties of Formula I and III is derived from 
at least phenyl ethyl hydroquinone and wherein said 
polyetherimide does not contain ester linkages between 
adjoining etherimide groups. 

* * ll! * I.‘ 
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